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1 

MM**] K»* 1 

[^)V-7©H^] S 



#2 0 0 0-23 3 3 64 



[*«£] mmm 

[«** 1 ] #3K6tt5W«i«rt«fc bT a - 1 , 4 tf»nt/jvm** 
< o-^3S/ME»t*Ii:C*oT, #3g7fitt**8® bT.a - 1 

* a s/ /we^ & * 3 - s «±©*i« * £$-r * « - v ^ 
Ktsft-r**** i * fes 2 fan© « ->f w/i/ h s/^^^n^Mii. 

»**4 ] *HK6tt3W©IHW«fc bT a - 1 , 4 ^ /I/3 

gl^S3 Big© a->f h S>;i/.^;i/3||Jt£Jft»*. 
(1) ff» 

(2) 

SDS-^*«»«8iCJ:^ Jfcl 1 7, OOOBMiSO, 0 0 0 *> b 



1 



ffiIE#2 0 0 1-3 



!|2 0 0 0-2 3 3 3 6 4 



(3) 

(4) mmum 

P H6. 0, 6 0^|«jR(K-e, $5l4 07!rM45t; 
lmMCa 2 + #STTit #?J4 5 73>M5 OTJ 

(5) MiipH 

3 5X3, 6 0»t% pH$j6. 07&M6. 5 

(6) umzfe®. 

P H6. o, e .o »s 5 75M4 ox;* -esses 

l mMCa 2+ Wm ^4 0 7*S4 5TC**e3R3fe 

(7) pH^ft 

4T), 24TO^T% pH»4. 5S10. 0 

< a - y/l/n * frt£®-*Z> Z H K * o T, IW5ctt*«©««* t bT a - 1 
, «*»K:SW*W«* 1 ^3it>*5BM7 {C^1-75 1 

£ feW«i:1"*»*3C l #M 6 ©v^*i2McfB«£© a — f y v/i/ b 
8 ] IMfcSt 175S6 ©vn-T *i*rtcffl8© o->fyv^h 
, 1 7 0 V>-f tiJ^CfB^© a — i Vv;i/ h 



2 



ffi|E#2 0 0 1 -3 
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[H#«10] A*&XBM>m&*#* \yu\£X#a>X (Ba 

cillus globisporus) C9 (FE RM BP-7143). 
X*fr* {Tn^to (Bacillus globisporus) CI 
1 (FERM BP-7144), *fctt«l&©*******^ 9 «*® 

[•##123 t#ai mi©«-^3*^«f rjsicbu o-y 

_^ &fi-fi-M,*-X* n - 7*^/1/ *>=^>, hw\n-*, -f 

3 ^HS^f, a - -f y H 4r*a«K*ife«**ft s n ftfWI * 
1 4 3 #»7ctt*«©»£#5S;fc UT a - 1 , 4 £>3 S//l/«£ 
U>, 7SU?*x\*V.y* 7*a-x, 7*n***:>, i« 



2 0 0 1-3 



#200 0—233364 



a f y b i/»y»*nXo a -4v^k b ^gp#fc*4U»© ^ 
^niSIM^i: &«H»Ki«W ^ - © « ^ f a — ' f 

3bf^/i/^/- (1-3) -a-D-tf»n\£?J*/Jl- (1-6) -a-D- 

^atr^ys/^- (1-3) -a-D-yfrxVvJ a-} 

ft jrr * 2 «±©«t 1 7 © 

iRtSa-^y^b i/*$f*alMt© a ->f W/b b 2//l/&#fc**Ua*<Z>* 
£#M©£-§J®Tbz:©a - - f y ^i/b^M-fc^^s « — f 
yv^b^;i/^#^t^^S-&T#^tiS-9--f^O {-»6) -a-D-?> 
afcf^yS//!/- (1-3) -a-D-^aW;^- (1-6) -a-D- 

VtonM^Jt/fr- (1-3) - ffi -D-^;i/3^;^- (1-) ©#Jt^ 

««Ji«:«V^*9A^nvby97-f-Kl^ #£>*l&iM*n (-6) - 
ffi -D-4f/l/at!9 (1-3) -o-D-^a«y^- (1-6 
) -a-D-^abT^^S/^- (1-3) -o-D-y*3lf9;^- (1 

[»^18] «KEStt. $fett;i*t«r£trti*#» iM*E (-6) - 
0 -D-^ae5;^- (1-3) -o-D-y^atf^yS/^- (1-6 
j - a - D -?)VU\Z?J*/fls- (1-3) -a-D-^i/atr^y (1 
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ffif£#2 0 0 1 -3 
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■torn®.. 

[Sl#3gi9] iM#n (-6) -o-D-^ntf^y ^/b- U-3 

) -a-D-^nfcf^yi/;!/- (1-6) (1 

_> 3) _ a -D-y;p=ie^y$/^- a-} ©*»M-r**wati, *fc» 

£*i&*tr*R#, J/9»^ 7X*?K MftHttft 

[«*S2 0] *SS#, ->M*n (-6) -a-D-^ntf^y 5/*- 
(l->3) -a-D-^Htr^y^- (1-6) -a-D-^;i/3tf^^> 

(1^3) -a-D-^>ntr^y^- (1-) omm^-tm^mm 

STbme^ikM^ 1M?n (-6) - a -T>->fhn\UJS/to- (1-3) 

-«-D-*7b3lf-97 5//l/- (1-6) (1- 

3) - a -D-^;i/3fcr^ />>;i/- (1-) ©#3t&^l-s«3Keg*!i'&#SSII 

fcitHM^n {—6) - (1-3) - a — D — 

*fjV3\£5S*/n>- (1-6) -a-D-^ntf^yi/^- (1-3) -a- 

D-tfjv^v^ jt/ju- (1-) ©*as*t-*»Ria«s«*ieft^&atf*i* 

ziiZ^js/ji- (1—3) -a-D-^vi/ntr^y s//u- (1-6) -«-d- 
^3^;^- (1-3) (1-} 



5 



ffi|iE# 2 0 0 1 -3 
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{-»6) -a-D-^3W;*^- (l-»8) -a-D-*>3 

tr^;s//i/- (i-6) -a-D-^ntf^ys/^- (i-»s) -«-D-f 
[«M2 6] /WwUM=«««**^ **** ynifx*^ 

(Bacillus glob is porus) C9 (FERM BP-7 14 
3K /WV* ^n^W (Bacillus glob is porus 
) CI 1 (FERM BP-7144), 3^1***1 2 

2 375M2 6©v%ir*i^K:ffi*©*^lzg«. *fc»i*i&*tf«K. 



6 



ffifE# 2 0 0 1-3 
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a— f V^* b 5//l/*7l/=llMt0> a ->f h S/A«^fc**ua^ 

B - D -y*3lf9y^*- (1"»8) - a -D-^=llf^7S/;U- (1-6 
) -a-D-^nt!^^^^- (1-3) -a-D-^ntT^y^- (1 

MM&g2 9] »Sr«fe«kt5/SfcM^bfc^»^ DE2 0&T 

^e,^itisia*fctt2@^±©^^ffi$^5^^^#^^^«^« 2 

8*fctt2.9«K«MM*n H6) -a-D-^;V3^7>>^- (1-3) 
- a -D->fJVn\£5Ji/n'-. (1-6) -a-D-^^;^- (1- 

[**«3 1] 3£K, Jft&. *9A*0Tl^9:7-f -^SfrlB 

[f^3 2] (-6) -a-D-JOHHf^ $//!/- (1-3 

) -a-D-Sffrn^^JisJU- (1-6) -a-D-^>nVf^yS/;V- (1 
->3). -a-D-^VHfcT^y^- (1-) <Z>IKftfc*t««Ria«l** 
®3»J 3 0w/w%«±^bTV%*»*«2 87JfM3 1 ©V*1Tft#K:§5«©8 

[»**3 3] *>f^n (-6) -a-D-y/uatr^;**- (1-3 

) - a -D-^3tT9^^- (1-6) -a-D-JOba*?^*- (1 



7 



ffiE# 2 0 0 1-3 
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-> 3 ) -a-D-^ntf^/S/vW/- (1-) ©m«1"5^eg)g, 

ifife-^tJttR^ v^yK #AJt»** *SRHm «A» 

[f^3 5] 575S2 7<DV^-f*V*»Ci«©*>ff n (-6) 

-a-D-Wlf^;^- (1-3) -a-D-^l/nlf^y^- (1- 
6) -«-D-**a*9^f*- (1-3) -a-D-^ntr^^^- ( 

i-»} ®*»M-*-**RHil* *fettr*ift*trtMt****^»fe»**- 

«**3 6] *>f*n (-6) -a-D-^ntf^^S/^- (1-3 
) -a-D-^ntr^y^- (1-6) -a-D-^n^yS/Jb- (1 
-»3) -a-D-^3^;WV- (1-) ©*»ft*1-**Rratt 

, A**A*L M**A». AJWUMfc «*»Jfc»* mn. **OU 

w*fl(3 7] mm*** ftttA*fettMAT?****a3 5 

[11**3 8] iM*a (-6) - tE-D-*>atf*yS/*- (I- 3 

) _ a _ D _^nt?97^- (1-6) - a -D-^>r3tf^ye/;i/- (1 
3»J 0. 1 w/wmWt«ife»*«8 7 © v^-f tifr JCiBl&©M 



8 



ffi|E#2 0 0 1 -3 



I 




ij#2 000-2 33364 



[0 00 1] 

i:*#J8bfci>->f*a (-6) -a-D-«r*a«y**- d-3) -«*- 

D-*7bab??^>/I/- (1-6) -a-D-^VntT^^S/A- (1-3) - 
[0 00 2] 

X^>fAl/>h (Dextrose Equivalent 
= DE) i:LT^t>b-cv%s„ £©#©*tV^©&, 3H*#*2<« 

o«RfcT5/*^#^R**«^*<- «^«**** bT * ***** 

^JA>'^*^-Vt>fXf-f-(Journal of America 
n Chemical S o c i e t y) J , *7 1*. 3 5 375H3 5 8JC ( 
1 949#) Kl^StlTV%SJ:e>K:, W»KW?yx 735-1? (mac 
erans amylase) ftff»a«ri:ICJ:y. 6»SB^Oir*a 
-*tfa-l, 4$Ouat//i/*g£bfc a -, 7 

9 ^2 00 1-3 07 7 0 0 6 




#2 0 0 0-2 3 3 3 6 4 
C, WIT7-U8876WMI, *J:tH«W7-21328 

mmmmz ^m^ad- z-vzztizzv. 2 9 

[00 0 3] 

ra-ntrr^- MJ- ( Europia 

n Journal of Biochemistry) J, 12261, 64 
IBM 648 (1 9 9 4 fctt, £.£ LX> a ~ 1 , 3*S£- 

ta - 1, 6^t^SKHftotV^S7;i/f^t> (alternan) IC 
«^jH^TA'7 i ^^^— i? (alternanase) &#/83it5 Zl £ *C 
,fc*J1M*n {-*6) -a-D-^/i/atf^f/i'- (1-3) -a-D-$/> 
3bf7^^- (l-»6) -a-D-^3lJ9;^- (1-*S) -a-D- 
SOl/ntT^ (1-0 ©«3ift*1"**IKlSll (#M#T- 

[0 0 0 4] 



&fS#2 001-3077006 



#2 00 0 — 233364 



[00 0 5] 
[0 0 0 6] 

»f*»*««T, 5fciC#M2 0 0 0-1 4 94 8 4 

2000-229557 -&«»»TfHa« Lfe J: ^ C #*5oe*i8<Z>tS"& 

#© ^ nurn^^ n zmmmcwm u ^ o « - >r y ^ h s/^»^ t 

tsric^bfe. £©<* — f vr;i/ b a->f W/I/biOl/ 

[0 0 0 7] 

(l) #M 

^^3j^±©iBl^fc, o->f w/i/h */jtfB& -TS2.il tct-oT, iM#n { 

->6) -a-D-^3lf9^^- (1-3) -a-D-^nbf^y 
(l->6) -a-D-yjunV^JS/fr- (1-3) -a-D-^ntf^y */ 

(2) 

SDS-^«»»»ffiK:J:»J, »8 2, 0 0 OBH 3 2, 0 0 0^>h> 
( 3 ) 



2 0 0 1 -3 



#2000-233364 



.'yy7**jyi&n&**&K-*»* pl»5. 0#M6. 1 
(4) 

P H6. 0, SOdWBiEJS'e, *4 5 73rM5 01C 

(5) M^ipH 

3 5^ 3 0£|HLRfln?, PHI&5. 5#M6. 0 

(6) «K5R*tt 

P H6. 0, BO^dWt »4 0TJ*T«« 

(7) pHSScftffi 

4X5, 24HISIW% PH»4. 0#M9. 0 

[0 0 0 8] 
[0 0 0 9] 

o 

[0 0 10] 
[0 0 11] 

1 2 ffiffE^ 2 0 0 1 -3 




[0012] 

BSftfeWW^SfcfeKitt^^^'^^^*^*^^^*^^ **** 
• H2000-14 9484W*lH»«20 00-229 5 57#«Wei» 

tfe, ±«*&fr»bfc/Wk* (Bacillus) »Ki«-rstt£*n?ao 

[0 0 13] 

5^) KfllCCffofc. 



ffiSE#2 001-3077006 



#2 000-233364 



[0 0 14] 

[A JRJttMN' 

M%0. 5BM1. 0X1. 5#M5 (im(DWm* sWMIftU- 
[B 

(1) «th^5c¥««#> 2 7*0 

ftSR : MX 
3t® : ¥?f 

(2) *?Hi*»TB*ik 2.7 TC 

(3) KMM?9*-3/3WI#*. 2 7^C 
[C 

(1) VP*»:fctt 

(2) >f >F -;!;©£$: 

(3) «»#&©#:*£»*:$£ 

(4) «»©»*£» : »« 

(5) fe*©4fft : ^r*ffifi*©*«»*^ 

(6) «?l/T-if : ©tt 

(7) BH£ 

(8) t?:»tt 

(9) ^W®ISffl:pH 5. 0 

10 75M3 5'C 



ffi|BE# 2 0 0 1 



#2 0 0 0-2 3 3 3 64 

(10) WMKMir^MB • #4Stt 

(11) naa©3Bfflttfc«**®** 

(12) DNAOGCtI: 4 0% 
[0015] 

o ?.;^f^0^- (Bergey' s Manual of Syst 
ematic B a c t e r i o 1 o g yj . H2# ( 1 9 8 6*) &##*Cb 

t ^*©AW**irU. ^ntfxtf** 

(Bacillus globisporus) |CM«l^«rCfc6;i*#* 
[0 0 16] 

Sftfe®**^ *«ft**** (B a c 1 

11 us globisporus) C9fc**U 2*4fl 2 5 H4#T? 

p-7 1 4 3 tbT^ffcSftfc. 
[0 0 17] 

[0 0 18] 

[A IW®] 

2 7TC 

M0. 575S1. 0X1. B»S5*m(DM. #*ttfcU MUtt* 1 ^ * 

15 351^2 0 0 1 -3 



4$ 2. 000-233364 



[B «attKl 

(1) &*H§S*¥*t*gti> 2 7X3 

*® : *m 

(2) ««-*55*HB««^ 271C 

(3) IfctH?^*^*!** 27<C 

[c ssm&to&Mi 

(1) VP^:itt 

(2) -f > K-*©4* s 

( 3 ) W&fr h <DifX&& : »tt 

(4) «»©fll*^» : »tt 

( 5 ) : T»T*tt£*®&jatt*^ 

(6) 91/T-*:BH£ 

(7) : BMt 

(8) £:Rtt 

(9) £W©$6B:pH 5. 5#M9. 0 

^ 1075M3 5"C 

do) aeiHc#"r**«:#*tt 

(li) 



1 6 ffl©^ 



#2 00 0—233364 



(14) : 39% 

[0019] 

4 y9 - A#-rU:frn$?— (B e r g e y' s Manual of Syst 
e ma tic Bacteriologyjv (1 9 8 6#) £##iCU 

t, **** ymfxtf/b:* 

(Bacillus globisporus) CM**tt£«n?fcS£fc#fl 
ISLfco ***** |BIM^«Hll*6»-^y^^^^ a **t** 

[0 0 20] 

z*i&©IMU: U*»W#^MU ******* ^D^^ (B a c i 
llus globisporus) Cll fclfr&U ¥i&l 2*MJ|2 5 H# 

BP- 7 1 4 4 ilLT^ftSftfco 
[0 0 2 1] 

^3«R^«»iRSfe«S:^*«4«Tfft*IRy. ****** J:tf**tJK 
[0 0 2 2] 



ffiSE#2 0 0 1-3 0 




#2 000—2 33364 

, 7 ^^h-x, x^n-x, y^tfb-^ mm 

ft*, a-y • xf^-^ • u*-," ***** 

[0 0 23] 

aft. M^47&S40TC, ^L<»20M3 71C, pH4#Ml 

«^Ol§#Sft^«^lctt^K:il!llS««iV^, «1*Bu 0. 5#M 
2 0 P pm«lK *©fe»Kl, ft*fcK*»bfe'J* WPUfelK »»c 

[0 0 24] 



18 



ffi|E# 2001-3077006 




#2 00 0-233364 



[0 0 2 5] 
[00 2 6] 

iwa»«»[»f»ictt, Jilt, *&m® a. v^)i h is)i?ji^mn&f&&%£ 
-?&z£%x%z> 0 -wtLx. mmm(D^m^M^mmhxmmbt=.mmm 

*&fc3§tfr#L T-fe/ttf-X (S e p a be ad s) FP-DA1 3j MB^M 

hacry) HR S-2 0 0j) 4*/I/£Jg^fc7 7-f - # O V h ^7 -f 
-, W-hHA-^ (Butyl-Toyopearl) 6 5 0Mj>f;i/ 
W^^DTh^7 7-r-, ££ICS^ rt77^UA (Se ph a c 
ry)HR S-200J ^;i/£#V^77^ b ^ -£J5 

[0 0 2 7] 

bta-l, 6$r*3S//HI£fe#U Z.(Dim7ti^PM<DU^U^tbX a 



mKE#2 001-3077006 




000-2333 64 

tl;Ttt -l, 4 ^n>>;^«tS^n-xS^^2^±0iigi:» 

[00 2 8] 

(1) fws 

(2) #*fi 

SDS-^^MWltt"^ »1 17, 0OOBS16O, OOO^h 

y 

(3) ««a 

(4) mmum 

pH6. 0, 6 0^»t% »4 0»S4 5°C 
ImM Ca 2+ #Wlt H45BS501C 

(5) MMpH 
3 5-C, 6 0^MfBT% pH$6. 075M6. 5 

(6) asscSffi 

P H6. 0, 6 0^BB«*»^ »3 OX5*-e5fefi 
ImM Ca 2+ #ftTT'!t »4 0 5t!*T?«fi 

(7) pH^ffi 
4°C, 24M#j|t> pH&4. 575^10. 0 

2 0 miE#2 001-3077006 



#2 0 0 0-2 3 3 3 64 



(8) N5fc*7^Stfffi#I 
[0 0 2 9] 

>*>TAfc*©*WWK<EC 2. 4. 1. 1 8) TMWbfcWtftMVvft 

F^»^ • *^ • 7 5 X • T> F • 9 Wf »F ■ A< (Han 

dbook of Amylases and Related Enzyme 
s j , ' ^l/^tt OWC) (1 9 8 8*) a-T 

(EC 3. 2. 1. 1) , H-r^-1?-(EC 3. 2. 1. 2) 
, V/bbhy*-*ft*TS*-<<BC 3. 2. 1. HB)^*m 
9*-X4«T5?-< (BC 3. 2. 1. 6 0),^WW-^*« 
759-*. TA,^***-*fly«7«-* (EC 3. 2. 1. 9 8) ft 

******* W>~* (3- 2. I- 4 1) , *V7**-* (EC 

3. 2. i. 6 8) 

[0 0 3 0] 

TfftoT*, ***** ao*V^, «***^©*T*»***-C**< 
[0 0 3 1] 

2 1 ffifE#2 0 0 l-3 




#2 00 0-233364 



<, JOl/n-x, *i/U-X. HvVY-T^ 75?>-X, y<y\£.)-7^ 7 
[0 0 3 2] 

£R«Ktt#cRj£3*ifcv\, gscaeio. i% oar. xmmmx- 

[0 0 3 3] 

tb<&S 075M4 5 #£©![£ £MV%£ 0 IJSpHU 4. 575M8 

[0 0 3 4] 

y©7M§$£lC##&t3!© a ->f y h S/^^3|H(£ttmi^ « ~^ V V/b h 

^«WJRt&*#S-§:H«H»«bT^ffiS*«ifcJc:j:y, «»*&»■?:© 



ffiKE#2 001-3077006 



i||2 0 0 0-2 3 3 3 6 4 



[0 03 5] 

( 1 ) *9MI® «->f W/i/ b ^«r*a«Kftj«MW*, 
«WkbTo - 1. 4 ^ne/^^r&^-rs^^-^M^^ 2 ^- 11 ®^ 

n-*3S© B0B<«C**W»**« #»t6**»C a — f VV;i/ b 

(2) a ->f V^* h #»tS**K:4 b 

b * t^-rfiiw©**?^^ 3 - 3 

(3) ***T, a ->fy^*h ********* *©«5a«K:-fV^h 

(4) ffUBStlfeSfttt. <i) »& (s) ©wSfeMrt-ssfcic 

[0 0 3 6] 

;v b t ±fM> J: e» CWBHf** * U » 

[0 0 3 7] 

ommmmxz. « -> r y ™ b ^^^wii^ tt ^ v ^ h 



2 3 



miiE#2 0 0 1-3 



#2 0 0 0-2 3 3 3 6 4 



[0 0 3 8] 
[0 0 3 9] 
[0 04 0] 

(EC 3. 2. 1. 3) &^«-^3S/M (EC 3. 2. 1 

2 0) <ftif©«* , e»bTv%*«©IW©4M^ WfoWM* 7;p * 

2 4 ffif£4#2 0 0 1-3 



4#2 0 0 0-2 3 3 3 64 



[0 04 1] 

-Jtj«t*»j, 4MW5 8-2.8 7 9 9*4** #OT5 8-7 2 5 

***** »»»*«©v^n©W«w*«fc*wre* 

[0 04 2] 
[0 04 3] 

********** ictt, HiLtf, t»WTXI«5 0%P;± 

, usn s o %75M 9 o %<Dnftwmismm®&isiK * »; > 

SfeUO. i»S2 0%©«S*ft#T^ «9 5TJ«T>J*l/<ttlO» 

m& ^n^»m waitm ******* 

[0 0 4 4] 

ttoe***-*, ******* «©** wcra;*. 

[0 0 4 5] 

**u ***©*«**«. ft««WbT^itfr6, *»Wh *»* 
**£©**, *W?ftft»JtU *»**©**fl!**fc«»** 

2 5 »2 0 0 1-3 




#2 0 0 0-2 3 3 3 6 4 



[0 0 4 6] 
[0 0 4 7] 

tot, *mte>imv3m* tit&znz&timmz. -worn. smusm. 

[0 04 8] 



2 6 



ffi|iE#2 001-3077006 




#2 00 0-233364 



, L-TX/t^^lz-L-^x-^T^-^^^^xx^W n-?*y>, 7-fe 
[0 0 4 9] 
[0 0 5 0] 

5cO^, ffio®, y-X, $§£®<Z>*#1, 5/*a-ffl 

/t>f, ^y>, A#-?U-A, #X*-K*y-A, J/a-iMJ 

©©it, ^A, y— fe — s^as 2f ce>% AfUfilB, ftftrt2», jfefty— fe-y, #v 



2001-3077006 




#2 000-2 33364 



•ft2f«>s»K*A. jura. *n, *m. Am, #m©isgit, mm* &mm. 

JHMMfc SLBWK*K if ^y^y**, *y h>r 

-^^y^X, BP^i?n-x, flpjfca-fc-, fiPJ&x-^fcifCDBIJ 
)£&A, Hic«, ftfl,*. KU>m *WK*A, fcatAAfcif© 

^ fftt£ft±a*8I»'e«!fflt«rJ:*T»t«. «€-©fl!U *Aa, n& 

nn~-$!fifc@^ ^7^77-77^^- -f y$-u^*yi ifcifoy 
0 >3fc#>f >f>J/a'Jx iftft*^^^, 7"n7?fx xubn^fx 

X ^n7A7i-3-^ f h^^'JX ^M/7"m^, 
v-f ^>fci?©Jfi£#i|^$u X y#79fcf>, h-7*n)V\Zym 
. Jffvfc, #n^y>f h\ x;i/:jf;*-rn-;k hn;7xn-;vfcifCDtf # ^ >^ 
Jfc EPA, dha, y^^F^ifc&^ifca^lfiflttKWIIifctt*©^^^ 

3fX, Xy*>i^r^ ^nV7X^fX, 7axx3px, zfUtfV XX^rX&if 



ffigE#2 001-3077006 



#2 0 0 0-2 3 3 3 64 



MM. ^#^ 2 f©^'<--^b&^^«^^ ?: ^^ r2:3&< ^ 

[0 05 1] 

, mi. aa. a* wfc » ^ 

, ■ftftlf4^©*«iWtlQitfft*. «*.<>• M * b< 

[0 0 5 2] 
[0 0 5 3] 

) i. 5w/vi y>n-*yfAo. iw/vi 'j>t-tn)9Ari 

2*t0. 06w/v% 7*«0'. 05w/vl fc<fctf 

5 0 0ml«S*75X3C10 0ml*M, *- V 

C9 (FERM BP-7143) &iiU 27X3. 2 8 0 r p mT?4 8»« 

«±*M-h^V-^ (12 0X3, 15#H> U ttfrl/fc* 

#H b T 1$ £ Jiit t EUR b fe. 

[00 54] 

afeftfeia*©***"***** *Wa*fcl/Cn-**^-/k 
>, MM : 4 : 1) , r*-*/l/* 

;V60J (y^S^-K 2 0X20 cm) t«v2H*wr*f 

2 9 »2 0 0 1 -3, 



#2 0 0 0-2 3 3 3 6 4 



m*nv\>?97<- cwr, r T lcj a®*. ) ftff&v^ -±»*®«ftfc 

[0 0 5 5] 

5feC#fe±»B90ml4pH5. 0. **4 5?K:Wb;Mk a-*7l/3 

CMA4 rv9yx9»zi**-*L r 7*VJ j > svieMftAtt 

my »MMii«Asy i. 5oow^*3r55-« 

xm^^w^) Si^ 1 ^7 AS V 7 5 fMUt 2 4 t^IU, M 
V>T, *BMfc-*-NU9A-epHftl2IC|«b2»IPl3itt»bT, ^#"T5MtG^ 
ft**bfc. «»tWlbT»5ftbfc«, ^fll*«-f r *** 
y>f^->PK2 18j i: IT^>f^>f^>WA3 oj ft#vvtffifrfe> »£U • 

Ttymmm tira4 1 u -esiwu 

[00 5 6] 

#6tifcWt«)««ft««#^nTbjr97-f--* car, hplg^bSS 

. fcfc, HPLCl*. r^stfS 8 *** (Shodex) KS-8 01#9Aj 

©*fr*flv^ tfcBBSMMHftt tri - 8 o l 2 j <*y-*«$tfc»»> ft 

[0 0 5 7] 
[0 0 5 8] 

3 0 ffi!E#2 0 0 1-3 




#2 0 0 0-2 3 3 3 64 
[US* 2] 

m mm tfab-msj ) bfc^a, 9mm*4**>7n\>ym»*4* 

[0 0 5 9] 
[00 6 0] 

^ t l H -NMR^n^ 03l C^ 13 C-NMR^h^#5>tl 

• ****** hU- (Europian Journal 
of Biochemistry) J, 6 4 1 75M 6 4 8K ( 1 9 9 4*> IC 

- (i-»3) -«-D-^a«7J/^- (1-6) -«-D-«r*a«y 
>>;v- (i-3) -a-D-^«;^- (i-i ©*^h*t-«b 
, 4 c*t«RBll, BP*, f^n 1-6) -.-D-y* 

3**^**- (1-3) - a -D- $01/31-7 (1-6) -«-D- 

tf»3l£9Jt,»- (1-3) -a-D-^n^;^- (1-) 

[00 6 1] 

^nif*»* C 9^6©«->fV^h^^a«Wt4** 

3 l mi£#2 0 0 1-307 700 




#2 0 0 0-2 3 3 3 64 

i») i. sw/v%, y>«n*U9Ao. lw/vi y>»-*-MJ9A 

. 12*&0. 0 6w/v%, «V«r*^A- 7*&0. 0 5w/vl 33 

5 0 0 m 1 ^^* 3lc 1 0 0 m 1 ^ Atu 

t-h91^-^12 1^ 2 0«|U IMPI/.T, A**X ^Ot^uK 
^ C9 (FERM BP-7143) ftMU 2 7X5, 2S0rp*T!4 

8 mmmmm^m v tc % © £ ^ fc = 

[0 0 6 2] 

, Mm. ?MPb-c««2 7T:fcbfc«, mmiT/T**mu m& 

2 7X5, P H6. 0BS8. 0«*>OO, 4 8»Mtt»f«*bfe. 

, ^^©^«©a->fy^K^/I/^3!ii^^^?Sffitt«&0. 4 5 

M*J«Stttt*0. 9 5#t/ml^9, BAfrtt (10. OOOrpm, 

^y7*h^wiwaiiiB»o. 4 5mflt/nii©n» awstt» 

9 0 0*fi) T% **H«flUMfitttt»0. 9 5#fi/ml ( 
7,10 0#fi) T'&ofe, 
[0 0 6 3] 

^lOOmMiWtf (PH8. 0) Cl^S*T»*i:U 

0. 5mllC***0. 5ml*nx.T, 8 5T5T?8 0*m»K*U *©HJ& 

HPLCttTfM-rsrtKiJioTffofe. .-fy^h^lW 
88*©Stti#tttt* ±«©*#TT?i^MK:l 

[0 0 6 4] 

3 2 2001-3077006 




#2 0 0 0-2 3 3 3 64 



fcftSi^l 0OmM»BM8«* (PH6. 0) JC^SPa^H^fc U ^©S 
• £&0. 5mliC|M0. 5mlMt, 3 5VT*3 0«HSJSL, *© 
O^I8l*«H/TRJ5S€#JtS'efc*, ^©RjSiR^JCiCftrt-r** 

[0 0 6 5] 

• oj Ifc#fc3^#*fc»3i) £iiS2w/v%£fc.5£e> 5 0mMfiiM 
(pH6. 0) tC^fi?S-ftSg?Si:b, ^©SM&O. 5ml}CiiiO. 5m 
3 5"C"?6 O^iaSSRElSU f«IS10 0TCT'10^« 

(pH5. 0) lmUMT, 5 0-50^6 O^TOSt, -£©$£ 1 0 O'CT* 

^ i aiac i *i *;i/©«mra«£jS*se«i: ufc. 

[0 0 6 6] 
[£1*4-1] 

urn 3 *e# p>tiftmm±mm isl&so t t 4 °c, 24 
mmubtc^ *omxmx!*ii&t*&m u 0, ooorpm> 30M 

UT®Jfcl/l OmMU^mm (pH7. 5) (Cftffifc RlfftCjlfbTI 
If tTffi^TO4 0 0ml Z<DHm&m&s ##8lft© a ->f h 



mSE#2 0 01-3077006 



iff 20 0 0-2 3 3 3 64 



. £®8*«fe3^WB5#tt« rtrflf-X (Sepabeads) FP 

-DAisj^*«v%fc>f*>»fn^h^7-f- ooo 

-fy^hf*»«Hfi^ H « l ® v,m ' HzAlf-X (S e p a 
b e ads) FP-DA1 3J JffiKV*** ^ «SfltfH^fflbfc. r© 
««fclM«ftft#tHOiiiMU>WW« (PH7. 0) HMfU 

if»3W^«b'C3rti«i*M. t***a • 7r^^r • aw**** 

^Ft7T^J^ (Sephacryl) HR S-2 0 0jW^fc 
rt77^J^ (Sephacryl) HR S-2 0 0jWtfb 

mM H i o o mM © y -r ^s?x> h^ffi^fe^s, 

[0 0 6 7] 

fcftffl"* ic»is*r Semico wc * . 

[0 0 6 8] 

34 £BSE#2 0 0 1 -3 I 




#2 0 0 0-2 3 3 3 6 4 



mm -2] 

mm - 1 T*mt~*ft®<?) « f v h */»'tnuztm&&immmft& i m 

ft£ 1 0 mM y ( P H 7 . 0 ) Jc58tf U -£ CDj8tf« fc»<Wfr 

«UT***&Bfcf^ jftV-«Mfc§g f^-bHA-Jl/ (Butyl-T 
oyopea.pl) 6 5 OMj <>f A£JBV^$t3f<# O? h ~ (>fAfi3 

5 0ml) tC«bfc 0 *^»> r^^-ha/C-Ar (Butyl-Toyo 
pearl) 6 5 0MJ ^MCtfL, «&5£l M^£> 0 M©U -T^7^x> h 

>iI»(pH7. 0) tc»*rU *©^*fe£4^«LT*8fc&R£* 
r*7r ^'J A» (Sephacryl) HR S-20 Oj -SfA'Mv^fer^-f 

[0 0 6 9] 

»13 



x m 














(%) 




cm.) 






m±m 


8,110 


0. 1 2 


1 00 




7, 4 5 0 


0. 5 6 


91. 9 




5, 850 


1. 03 


72. 1 




4, 040 


8. 7 2 


49. 8 




3, 070 


1 0. 6 


37. 8 


77 4-T4-*yJ±mftWL 


1, 870 


13. 6 


23. 1 



[0 0 7 0] 

y r * u at s k & *&$*/i/**«*ttK: <fc y b&k A<z>tt&S:&£ b^^ra, 

®B/ty v^T'feofe. 
[0 0 7 1] 



&IE#2 001-3077006 




#2 00 0—233364 

CHI&4-3] 

mm - 1 ^mmoT y 4 sw- 9 w v >r? y -r -k: * ot « v ^ 

lM««WtH0mMy>lil« (PH7. 0) ICjgfrU 
^»LT*W*ft*** *y-*55£tt» W*-bS/t-* (Butyl 
-Toy ope a r 1) 6 5 OMj m«V^»*^07b^7-f- Wl> 
g3 5 0ml) IC&Lfco W*-b3/t-* (But yl-To 

yopearl) 6 5 0Mjm«fU ^1M^&0M®'J-7^J?X 

MU>M« ( P H7. 0) JCj&tfrU *0»*r*&S^*b^**«&l* 
rt77?Ufl/(Sephacryl) HR S- 2 0 0 j 4*/l/£Mv>fc7 

[0 0 7 2] 

[^2] 



x m 


a -4 
ttft (*tt> 


(ijMfc/mgga) 


JR * 
(%) 




2 6, 90 0 


0. 4 1 


10 0 




2 4, 70 0 


1. 85 


9 1.8 




19, 40 0 


3.4 1 


72. 1 




13, 40 0 


1 8. 6 


49. 8 




10, 00 0 


2 1.3 


37. 2 


77 4 -^-f-*9AiKWK 


6, 46 0 


2 6. 9 


24. 0 



[0 0 7 3] 
[Hm 5] 



3 6 mSE#2 001-3077006 
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mwi 5 - 1 ] 

< B ->fVV>I/h^^3«K&rtW««)ttK> 

is) ^ 140 ' 0 0 0±2 

0, 0 0 0^b>t$5f=. 
[0 0 7 4] 

«WUU*p I^ 5 - 2±0 - 5**^*- 

[0 0 7 5] 

*WHStt««-rt» pHOi»tfc«fflift«>*« K: * ,5T " /tfe " ** 

©««*H5 mmam) > se (ph©i*#) wtt. 

, PH6. 0. 8O4WWO»T«*0T3 <Ca 2+ *«K *T4 5TJ (C a 
+ lmM#£) , SapHtt; S5T>, 6 0 6. 0#M6. 5 If* 
ofc. «M(D»»«tt^ «W (2 0mMiiIiE PH6. 0) & 
C a 2 + ##£T * » 1 mM#«TT4ISC 6 0 #ltg##l U V 

#pH50mMW^4t, 2 4»|B«*bfe«, PH*6. OCliU 

575^9. 0*e$>ofc D 
[0 0 7 6] 



3 7 



ffi!i£# 2 0 0 1-3 



#2000-233364 



[0 0 7 7] 

[^3] 




[0 0 7 8] 



2 + 



Cu 2+ , EDT 



[0 0 7 9] 

[0 0 8 0] 
[&*5-2] 

g&4 - 3 ©#*T?#fe**« — f VT* h!/*«W«« s D S - tf U 

bT3|**Od^ft**tfcfci»^«»112, 0 00+20, 00 0 
dOl/FV'Tf&ofc. 



3 8 



2 0 0 1 -3 0 



4$2 000-233364 



[0 0 8 1] 
[00 8 2] 

£09 > 010 (pH©0#) fcwbfc. P 

H8. 0, 3 0^R«4 51C, MjipHtt, 3 51C, 8 0 6 

. o-eabofc. *wn©a«3ftftett^ «*«« {zomtmrnufa phb 

9. o-efeofcc 

[0 0 8 3] 

$J5£©#&iC2pCT|f^fco g*&*4tcavr. 
[0 0 8 4] 

[314] 



feisty 


(%) 




vmm. (%) 




1 00 


Hg s+ 


i 


Zn I+ 


88 


Ba* + 


10 2 


Mg" 


98 


Sr u 


I 101 


Ca° + 


[ 101 


. Pb I+ 


8 9 


Co" 


10 3 


Fe !t 


^~ 96 


Cu" 


r 57 


Fe !t 


105 


Ni" 


102 


Mn" 


106 ] 


Al ,+ 


10 3 


EDTA 


104 



3 9 



ffifIE# 2 0 0 1-3 




[00 8 5] 
[0 0 8 6] 

[0 0 8 7] 
(JUft6] 

mW^MWl *#4j 4. Ow/vl ^©ififfi^ 

1. 8f/vl y>ir*'J9A0. lw/v% U>»-^hU 
^•12*S0. 06w/vl 7#lftO. 0 5W/V% 

, 5 0 0ml^75^3Kll 0 OmlfoA 

^ Cll (FERM BP-7144) 27X5. 2 3 0 rp 

mT* 4 8 ttmHCfB&tHt ^ * * ® ^ ^ fc 0 

[0088] 

27-C, pH6. 0BM8. 0C«^o, 4 8Hf«Milfc. 

, (10, OOOrpm, 3 0#fS) l/THHRtfe±«« 1 8 L©#Si 



ffifE4# 2001-30 7 7006 



#2 000-233364 



»Mtt*l. 7Wml0^« OMSttttS 0, 4 0 0W T% SftHl 
4J«Stttti»l. (»W1 9- 4 0 0*t» f*?>fc". 

[0 0 8 9] 

yuM-x**** c 1 1 fi*»^<osiSS> 

[H*7-l] 

6 T*# b fl fe^#±TO 1 8 L & 8 0 %»*li«KSc*T?«*r l/t 4 24 
*n**bfcft. '*©**ftt«»*3SW^li (10. 0 0 0 r pm, 3 0£W) 
LTH*blOmMy>WWWt (PH7. 5) |C«MHt HWHfcCabTjI 

S//uy/b3«K£«»*«tt*8. 4 4om «->fy"T/I/hS//l/«#**iS 
tt%*2 8, 0 0 0m «RBS«4«ISttft»1 7, 7 0 0TOtt5it 
#H«Ufc. «»4- lJCfB^© Hz/^-X (Se p a b e 

ads) FP-DA1 3 J tfJUZM^t-J 07 b -JC&bfc 

MlMtt. *W«5y*V*T*l4, r-fe/ltf-X (Sepabeads) FP 

fe-^tH OmMU^WWH* ( P H7. 0) fC3§«fU *05Mr« t 

!)* (Sep ha cry 1) HR S - 2 0 0 J **ft«V*fe7:7-f -T"f 

D7h ir 97 ^ (^*5 0 0mi) £&bfc. MtiStttt* r«T^U^ 

(Sephacryl) HR S-2 00jWMU *£1M»&0M<D 



ffiSE4# 2 0 0 1-3 



#2 000-233364 



b w9 K^mmmmt « — f b ^ *«»»»fc©inw«e©** 

flilillCJioTJWSW^iWWl'fc. 
[0 0 9 0] 

[00 9 1] 
[*»7-2] 

< a ->f b S/^^3**t&*»*©»»> 

Mu^mnnc (pH7. o icitt, 

*y-#«£*fcS T^^- bH/1-;i/ (Butyl -Toyopearl 
) 6 5 0MJ ^$rfflV^S^n7h^7^f- (>r>l3 50ml) fc&L 
fc. *ff*ttU (Butyl-Toyopearl) 65 

0MJ tf*lClft*U ^ 1 MA^ OMO'J ^7^7i?X> h tiffi^tfe^ 

4 ^miRbfeo ES. i©HJR*«:lM««S:^tr 1 OmM'J^tl (pH 
7. o) cMfu r*7Tf U^/ ( 

Sephacryl) HR S-2 0 0J ^Wfe77>f-f-f ^OVh 

[0 0 9 2] 



£{JE# 2 0 0 1 -3 



^2000-233364 



»5] 



x a 


hub 


(#tt/mgie> 


jr. m 
(%) 




1 9, 1 80 


0. 14 


100 




8, 4 4 0 


n fil) 


9 1.9 




6, 620 


1. 08 


72. 1 


7 7 ^ .=.f •< — * v ffi 


4. 130 


8. 83 


45. 0 




3. 310 


1 1. 0 


36. 1 


% 


2, 000 


1 3. 4 


2 1.8 



[009 3] 

[0 0 9 4] 
CHR7-3] 

lM^mi OmMU^Mtm (PH7. 0) KlSWfU 
^■LT^WfcftB*. *V-«554itt« rW-b3/1-;i (Butyl 
-Toyopearl) 6 5 OMj WM^W^^^^ " 
t8 5 0ml)IC*U. W-fa/t-*(Bntyl-To 
y op ear 1) 6 5 0Mj«»fU Hff 1M»6 0M<D V -7 

M»>*MK (pH7. 0) c*WU *©3MWft3W^«^»«** 
^ r*7r^J* (Sephacryl) HR S - 2 0 0 j **fcJB**fc7 



4 3 



ffiliE# 2 0 0 1 -3 0 



I 




#2000-233364 

[0 09 5] 




J7 j—y-j—Jj?- 
[0 09 6] 

s§) zsmLxtsgmoA*****^*^ m»is 7, o o o± 2 

0, 000 40i/i*:/T?&ofc. 

[0 09 7] 

(77S/tA-77ATJ/r-^*^tt» ^mn&XVTVVKTS. F 
[0 0 9 8] 



4 4 



2001-3077006 



#2 000-233364 



, »*©*»MVvCtt, C a 2 + ##«Til 1 mM«TT!Mb~. -ftfe 

UEHu P H6. 0, 6 0^|HR*-C*4 5T; (Ca 2+ ##£K &50X: (C 
a 2 + lmM#6),lIpH^ 351C, 6 0 £ISEjre» 6 . 0^*ofe. 
^OjUEjKtfttt MM (2 0_mMMllM. PH6..0) &Ca 2 

aMM-M**--" 1 '*** 1 - *-« pHftfttttt, *M**pH 

) , HI 6 (pHftfttt) Kl*bfc. *M©Mft*ttl*«4 0TJ*Tf (Ca 
2+ ###) , *4 5X3*7? (Ca 2+ lmM#ft) T?> pHftfttttt*5. 0 

75^1 0. OTffcofc. 
[0 0 9 9] 

[0 10 0] 

»7] 









mm. (%) 




100 


Hg 2+ 


4 


Zn I+ 


™ 9 1 


Ba 2+ 


~™ 65 


Mg 2+ 


l 98 


Sr 2+ 


83 


Ca 2 * 


109 


Pb 2+ 1 


101 


Co 2+ 


96 


Fe 2+ 


100 


Cu 2+ 


_____ ^ ^ 


Fe ,+ 


~ 102 


N i 2+ 


93 


Mn 


142 


Al s+ 


10_0 


EDTA 


24 



[0 10 1] 

*7©«*»&Wfe#fcJ:^ «^?Stt«> Hg 2+ , Cu 24 \ EDT 
A1J fb<it«ft, Ba 2+ , Sr 2+ tii^Pa 2+ ^ Mn 2+ Tf 



4 5 



ffifE#2 0 0 1-3 



f#2 00 0-233364 



[0 10 2] 

zmm^i K**yz swam***** 

[0 10 3] 

, MDItt. WWcfiU ft www 1 - 7 D * * ~ 71 ,; ^ " 
© n *s r ^ ) mm - e * s - * * * * b fe • 

[0 10 4] 
[^8-2] 

»7 - S CD**T?*fc*»« -f V b SD S - *'J 

(H*/W * • 9 ? F • 9^9 h U -X***tt»> 
tr«»®4W«Mi*^«^^*» loa - 0 00±20, 000 

[0 10 5] 

*i?>fci:;i3, ^»Pli5. 6 + 0. 5T?&ofc. 
[0 10 6] 

4 6 «2 0 0 1-3 




#200 0-233364 



mB.O%M) , 018 (pHOD^) £^b£= 
pH6. 0, 3 0£HjKJST?»5 0T^ SIpHIt 3 5X3, 3 0^SJ5&T^ 
5. Ot'^oL #Slit©ag££<S:tt. 8lfSi?M (2 0mMlfm^ 

P H6. o) §:#sstc6o^«i#u *^bfc^ mtmmm®. 

^tTCM-C, 2 4HfMUfeE PHS:6. OlCfSHU 

£4. 073^9. OTf&ofc. 
© [0 10 7] 

[0108] 

, [*8] 





ffittSft (%) 




ffi^gft (96) 




10 0 


Hg a+ 


2 


Zn 2+ 


83 


Ba 2+ 


9 0 


Mg a+ 


L 91 


Sr l+ 


9 3 


Ca a * 


9 1 


Pb ,+ 


7 4 


Co 14 


^ 89 


Fe !t 


10 4 


Cb" 


56 


Fe a+ 


8 8 


Ni' + 


89 


Mn 


93 


A 1 st 


89 


EDTA 


9 8 



[0 10 9] 
[0 110] 

4 7 ffiE# 2001-3077006 
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Ay >-^o i/>-t^^-77->-^n y y-^u */y-?v */>©n 
zA5*ym-y , )i/y-rtvy- 1 ?ni/y-}ix3>yy-7 ; 7-y-'7uixy 

[0111] 

<d-~uzi omMbv^-mBmmm (pH9. o {cttt, »*rLfc«, h 

lmg/ml (Dm&K-te S J: e> 5C« L £«, ZL©|*W« (1ml) fC 

io (tgvhvfisy mybmmmtsttmm) s o ic, 22 iron^ 

5 0mm, V*-$-Xim) SMV\ SfSJtO. 9ml/^\ gM^O. l%b 

y7Mntn-8%7t h^hu;i/^»e>o. i%h»j7*tnBi-4'o 
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[0178] 
[H^2 5] 
<pH«> 

^2 0(Z)^T'#e>nS^EgiK5BM6^^?:#@®M« (2 0m 
M) ^EI^&m^4w/v%, P HSr2»Ml0lcM^tfc^ra 

, ioo^2 4t$mi&bfc. ^eti^^©«^®^^. HP L 

ft^Kl i»Jfilfe. 2 5 Kifit. 

[0 17 9] 



mE# 2 0 0 1 -3 




12 000 — 233364 



[£2 5] 



p h wmmwm) 


^gjg (A480om) 


m. (%) 


2. 0 (BE@) 


0. 0 0 


93' 


3. 0 


0. 0 0 


10 0 


4. 0 (ft®) 


0. 0 0 


100 


5. o mwo 


0. 0 0 


inn 


6. o (hyx-&ifc) 


0. 0 0 


10 0 


7. 0 (HJx-ttB> 


0. 0 0 


100 


8. 0 


0. 0 0 


10 0 


[ 9. 0 (7>*-*A) 


0. 0 0 


10 0 


10. 0 (TV^^^) 


0. 0 0 


10 0 



[0180] 

WP»1/C*k pH2W10O|K«n?3IWMtft<^ PH2C^T«I*(0 

*RWItt«V^Hl» tWtt-nit P H3M50i» PH6 
#M80#ffif> PH975M1 0©T^/*Ull^WbT%«lbT«MWC 

[0 18 1] 
[Hifc2 6] 

*mcTWRWiWR©y u *y t u >nwt»i 5 0 mMu vmam** 

p H 7 . 0 tCgSS lfclw/THyj^tttHOw/i 

tfftftfe 4 8 0 nmiCfctt* 1 o mWC<D**&K* »J 
MLfe. *S*&&2 BJCaVt. 



7 5 



2001-307700 




2 000-233364 



[0 18 2] 
[^2 6] 



wm® (#) 


Mfef£<- (A4 8 0om) 


0 


0. 00 


30 


0. 0 0 


60 


0. 0 0 


9 0 


0. 0 0 



[0 18 3] 
[0184] 

^2 0 ©*»T?# 6*l**Wfll 5 6 «*» A ZrtMtf U ^ k 3/ ( 0 

*ms> t*iw*y*ic*»u 5w/v%^u^h>^t?iow/v 

[0 18 5] 



7 6 



ffifE^2 001-3077006 




2 0 0 0-2 3 3 3 64 



[*2 7] 





^ISiBc (A 4 8 OnmJ 


0 


0.0 0 


3 0 


0. 00 


6 0 


0.0 0 


9 0 


0.0 0 



[0 18 6] 

b tc < HfcfcMHte* ft i #«» ^ fe. 

[0 18 7] 

imstz 8] 

^2 00 # 6 ft ft ttRHll 5 7*3 6 **»ft * BM * >7jC«^ U 

^&ftWfta*i>*n***hU* CNA6 Hvxy-bPj , t*a# 

[0 18 8] 

5 m 1 ©#»*U 5 m 1 ©*x*/bX-^**»*T»M*ff * v% * 

[0 18 9] 



7 7 



ffiIE#2 001-3077006 




2 0 0 0-23 3 3 64 



1*2 8] 



s S ft 


(mg/g -Jt£§f£$f&5f0 




^vxy-hP am) 


y. * y - 


6. 7 1 


2. 92 




17. 26 


8. 9 2 


ft g 


L 67.74 


30. 57 



[0 19 0] 

fee 

[0 19 1] x 
[HI&2 9] 

■*•«* i o %****•» V> s ©«fcH« i o ^ «« 

ft*. ^B»®tN*«tt* JK*<D«|2 0%l?*ofc. 
[0 19 2] 

<!IHttttt»> 

ft#**J * 3* ^2 3 75M2 9* (1 9 9 0*) IC««©Wffl«©*« 
[0 19 3] 



tBSE#2 001-3077006 



#20 00-2 3 3 3 64 



[*2 9] 



m & & as 








0. o . 


0. 0 




0. 0 
0. 0 


~" 0. 0 
0. 0 




0. 74 


4. 0 



[0 194] 

[0195] 
[**S1] 

Mm 2 0 © & tlS **Bll 5 7»SfnMi A * s v^ t, r ■ 

al of Nutritional Science and Vitamino 
logy) J. *8 7* ^5 2 975M54 4S (198 1*) »Oku 

WitiS^i^^ttU ******* l 2 

[0 19 6] 



7 9 



ffiffi#2 0 0 1-3 




«»3 2] 

<IHMHW*> 

H»2 0©*«T?#6n*««BSll5»S6^8*ft«V%T, ^70- 
5*«>@*J , *PI»J» ^»>^" (19 8 4*) tC|B«©^lC 

^ wnatiftv^ (-) tu e. oaito**. gftsn* (+) fcbfc. $ 

[0 19 7] 



8 0 



ffi»2 001-3077006 



#2 000-233364 



[^3 0] 




[0 19 8] 



ffiSEiff 2 0 0*1 -3 0 7 7 0 0 6 




4#2 000-233364 

[0 19 9] 

[HSfe3 3] 

[0 20 0] 

[0 2 0 1] 

[0 20 2] 6 

[ms«A-i] 

; tf ; W C9 (FERM B P- 7 1 4 3) ft** 3 ©# 

«IC*ICT, 77-*>*-*4 8»W**bfc. SFIM^TMI 
»*U m8L©*H««fcH*U HlC *0|lttftUFftftMU 

<© « — f y h wiTfiziWK&iWm* 8 . 8 JMfc/m 1 1 a -4 y h 

[0 2 0 3] 

JMMHIM. * «*» 2 %»H U Z*lCft*f«* 1 mM t ft ft J: S C« 
ft*^S/9AW. PH6. OCRIU 9 5tJC«2 O^ftftHbtftHUft 

8 2 ffiSE#2 001-3077006 




#2 000-2 33364 

tl^imSyO. 25mlCD«5^CfeSJ:^tCin^ PH6. 0, 
3 5"CT*4 8*»R*3*fc. *©£***9 5^»lll0*fel, 

[0 2 0 4] 

B*»Sfc»J* ^n-XO. 7%, >fW/l^-Xl. 4%, ^ 
l%,itE9i62. 1%, 2 4. 7%^ 

ft. AfMtAftU «*Kut»* IEft»J* WWk ***** 

o ✓ 

[0 2 0 5] 

^S/^Aft*iL, pH6. OCMKU £Wc«-7*9-* 

, 9 5T3T?10^«K*a^ *VV*120TJK:20#H*--b*l'-^ * 

pH6. 0, M3 5T5-e4 8«W»SS*fc. 9 5 ^C««fcb 1 

ftU Iffl8J:tfOHi-fr-/«ttllC*9WI^WIU JRK*IBbT« 

* 6 0 * nwflttiHia y «*« 9 0 

[0 2 0 6] 

b-Xll. 3%, SRHtfBO. 1%, 2 6. 2%Hr* 

8 3 ffif£#2 0 0 1-3 0 7 7 0 0 6 




#2 00 0-233364 

Aft*A*l »*»J«I V «*^ «A»it«' ****** b* 

[02 0 7] 

[HBMA-3] 

/t*** *ntr**/l/* Cll (FERM BP-7144) ftgftB® 
8 5»ffi9 0T5T*»2O^HR*a*» *V^T? 1 2 OTC IC 2 0 h * 

ittttiwiBiafcWM* 1 *9as»j o. 2 5 mi <D®imz*zz? 
mmmmmmm) M»w*iy*As» ioJwwcfc*«ic**. 

, P H6. 0, fiJES 5T5T?4 8#IHiEtfS*fe. 9 5t ^ 3 °# 

Mftofefe PH5. 0, fiKSOTSKlWbfc*. a-?****-** 

jb9SO«ttft^ lTBMMCfcS** <©R«*ft9 5X3K:lnHb8 0^Hfi 
[0 2 0 8] 

H*MfcS9, y*3-X3 8. 4%, *RBS5 8. 1%. * 

8 4 ffiffitf 2001-307700 




#2 00 0-233364 
0*&©iiSI*3. 5%«bTS»J, WW*** «M. **« 

**U 1TW*, a**JMW. WWtJMI, **fcifc** *fc»Jfc* 

***. ****** i/^ **»**4HMii*»fc*« 

[0 209] 
[g*«A-4] 

%**~.*H6. 5k:wiu «-r^9-if(*a*r*-^-^oLj 

VVC120X5t2 0*W*-b*V-7U XIC*3 5tJlC**ttDE*4© 

**AS«10**ICft«**CW*., P H6 ' °^ **3 5Tf4 8BWBR« 
■ftfc. *0>mm*S 5T5T?3 0^W*ofe*. PH5. 0. SS5 0iC{CiI 

**MttW) M^iWSfe9 3 0JWttl^ 17 ****** 
»S*ft9 5T;K:iBifcbSO»**ofe*. *»U **bT#&*t***** 

*«ic*t>T, «ttKT?*ftb; HMJ:tfoHa-f*yaai**ic* | J**i' 
t»*u iciiutii 6 o o/o© witi^ ^siWi&M^ 

fey**»9 0%Tf*fc. 
[0 2 10] 

****** ***S9. ^a-X8 4. 2%. «ttH«6 2. 7% * 
©fi60^&3. l%lNfbTfcy. ***** *«*• **** 

wu tr«*K a****. ****** **»jfc*^ mm±n. 

****** LT, ***** fc*»* ************* 

8 5 ffifE#2 001-3077006 




4#2 00 0-233364 

[0 2 11] 
[HJB09A-5] 

WA | ITr>7t-7>f hCR-13 10 (Nal) JU 

i«*6 0t:ic|l»LOT, «*tmic*bT 5 iftceox; 

^SYO. 1 STfllltdWU »W©WU«*HPLCtt«-*- 
[0 2 12] 

b&««t»±©^^*y 1 5Okg/cm 2 0»Ttil/L ^ 
[0 2 13] 

mm. n*®±n. ^m±m. mm, am mm®** 

[0 2 14] 
[iHWJA-6] 

8 6 W20O 1-3 0 7 7 00 6 




#2 00 0-233364 

mm a- 4 i^^e^J^nM*** u 

WILT, ^fflm^^^^^®^^^^^^ 6 00 / 0 ^^ 
[0 2 15] 

[0 2 16] 

o&fe Mtt. «Mu WMs«. **n»-*M* M 

ttft&fe IMWcA* WW** «*»Jt»* 

[0 2 17] 

w** b ***** hiWiit^u 

[0 2 18] 

**u «*uu-*a** swauM* m**a»* a****. 

8 7 »2 0 0 1-30 7 7 0 0 6 



#2 000—233364 



[0 2 19] 
[£**A-8] 

-*m i. ow/vi y>s-*y^o. u/vi r-zi-nuf 

A- 12*S0. 0 6w/v%,«t7W9A'7*SO. 0 5w/v%. 

2 1C, 2 0^iiU *»l/CM2 71Dfcbfc«k «H6©*tt»l5T 
SJWIl/fcW^ Srntf*#** Cll (FERM BP-7144)© 
g@SIlv/v%%iSU »*2 7T>, P H6. 075M7. OKttlW, 
7 2l$ia»*d*#**l/fc. *0«««&12 11C, 2 0£|«i«R«L:Mfb 

**K*oT* SWftU HSfiJ:tfOHffl-f 

lci^IbT«IlT, *RBiMWr«*W»7-f nrya-y>B»«afc 

y«*»4 0%T?#fe. H^Sfc»J»8 7%©#RHl****b 

[0220] 

[0 2 2 1] 

r ^y^A^^fg:?:^blc<< > WHS****. **vvM»*-e*»J. 
□ U -Afiitt. Mftttfc*. WWCJMI. «*»ifc«. 

[0 2 2 2] 



ailE^2 0 0 1-3 




#2 00 0—233364 

nm^ h v a a - ***** (»<rtbwnww* «ww r m"m 

) o. 2*ft* a-if'J3i/^fWi/K OWMMWWAttW' *»* 

r«G*-f-hJ> 0. Olftftfe fe«kt>'L-7^l/^-L-7x-^T 

ib*f*«f* «** rrx/t^-^j ) o. o i«*«ft*-K* 

oft2«otiWt*uv^. *»©*nu-tt, «R«|5j!rae#*ll* 
mm**********-*******- irwMfeUWI 
■®»io^©i-e*«. *»* MW' 

[0 2 23] 

<A- K^fV^-f -> 

mm 5 5 %mmmm i o o*jwk:*ii«a- 2 ©*8n?#fc*WBii«3/ 

[0 2 24] 

mm 5 6 2 ftfigP. * M/ a n - 1 msp * 

*,-Ml/C«ftfe*fe. ***** aw. 

8 9 ffif#2001-3077006 




#2 0 00-2 3 3 3 64 
[0 2 2 5] 

<tamm%> aim ^ 

JML1 0 0*»IC*IMIA- 5 0WM»MttM5&36**IM»* 

n-fc-. »*fe^o«*i8K:««lc«J8i?«« 

o 

[0 2 2 6] 
[*»«|B-5] 

rami 7 5im Wi«A-4©*tSTf#fe««iall«^'5'^l 3 

01^^99 h^^n-x«*»* (t»«WWW^ **** 

««u 4 0T5ic?HWu «ac*ot, atP^^-^oi 
iiiiu 8 7Xjif8*iBwaib-cj«mm*»fc. 

[0 22 7] 

mmmB-6] 

0*ttC»CT#fe««H«l5»a6««*»*5 o«*^ ******* 
HMOW: *r*^«»0. 6 5*1* U>»0. lttHk 2- 

*»*KlbT\ S*ltW»M3itt«K:fta^ *MWE4 0T5kU i*iKl«t 

9 0 ffifE#2 0 0 1-3 0 7 7 0 0 6 




#2 000-233364 



S? a. - X t b Tffi&ffim 0>m V * %>(Z> X & 5 . 
[02 2 8] 
[*lt«B-7] 

? l o on*®, h i/An-x^*il6 OM*SP, |di4 0£M, 

So 

[0 2 2 9] 
[HMB-8] 
<faal/-h> 

% A#-om*&&Miz&&fci,&&. mm%L. i o°c<D^mhy^^m.m 

[0 2 3 0] 

9 1 ff}IE# 2001-3077006 




#2 0 0 0-2 3 3 3 64 



&m. mmwA - 1 axmxmcmwm^mmfc 5 0 m&®. s^tf^/i^:/ 
fee mu> pafcy%jswe, m^^v^o x. «»©*ft%»«sn 

[0 23 1] 

[^MB-io] 

• mmft-fmi om-mmK. s&ic^t. ^iaxxMmv. &<m 

*3K«i2f©S8lt#ffi:L,Tffa[T»*. 
[0 2 3 2] 

[H«i«b -11] 

1 0 0 mmm. 4 - % v 2 ma^, mm 5 m*^, ma a - 1 ©#& 

Tffffe««E««»5f51MM»feJ:tF#Mi7-F0. IMS**, fcSsfCfco 

©A°>-e&s 0 

[0 2 3 3] 
[*««B-1 2] 
. <AA> 

J@c%%i|9 1, 0 0 OMSaSKlAftl 5SJI»feJ:tWBft*U9A3a*»S:*l 

1^**1*1-*. z*ife*5ooa*«. ^t&ioofi 



miE# 2001-3077006 




4$ 2 0 0 0-2 3 3 3 6 4 

m> mmv ****** mm a- 5 sasea* 

t% HHSlcftw **"«»U »%tW»«b, XHU *» 

o 

[0 234] 

hSj) ««A-6©*tt*#fc««Hll5»S6*WS*»* 
T»*^Ktfffe- *a»M«*Aff^ ^^^^ fr***©**^ 

[0 2 3 5] 
UdMIB-14] 

£0* LfclPSt* Zf V- h«BIW«lT? 6 0 6 4 TD T^H U ft 

a*****©**-***!'**- /t*Mc»u «kb«b7» 

[0 2 3 6] 

So 

[0 2 3 7] 
Mttt«B-15] 

93 &§E#2 0 0 1 -3 0 7 7 0 0 t 




2000-23 3 364 



<®m> 

[0 23 8] 

**&*5*S3Pic, ft* 9 oft** M/Aa-^r B 2im 

aGA^y^) 0- 6ft*»*«#b"Cl«B**W* l ' fe - 
[0 2.3 9] 

^a lt aX©ftU%,»T, AiHOilClOOTaiO, OOOftCftft 
bTWtfttf*<^ Aftfttt, ^bo^JUS.^ ft*«bb*v*fi 

ft©ft«*!r*ifc*. 
[0 24 0] 

WflMIB-16] 

^/^ry>^y^^s/x^i/>^y3-^2fifi^ sbilw^ 
*r y vW y * u > s **«* n»J a - s ©]we»fe*ws*i 5 ^ 6 * 

na »^7^>nm hy^*>««ru*y>iom 

1, 3-^W^'Jn-^5liWi«*6 6liasm ***** 

Jibfc. Wftttft*^ ftfttt#*<. WftK©H«»it«), * 

[0 24 1] 
[ft««B-l 7] 



i;*y3/2 5ftjwrs ws/xfi/yv^^^-bo. 5ft**« « 

94 aiE#20 0 1-3 0 7 7 0 0 6 




00 0-233364 



mm a - 2 <D^m^mtc.mkmm^ ^7*^15 agsu, ? % y > o . o 2 
fit*, i?M»«K!r©?jfe^*%«i:-rifcft<, ft««9cjiu iitit»ai^ 

[0242] 
[£lt«B-l 8] 

, hw\n-^MM2 00 v^h^h^^i— ^lf^S^2 00s 

• 270 ram 20 9 mm®. Wl%>i- v y v& 4 . 4i 

[0 243] 

;&T'&S. 5 0#M3 0 Oml©*»C*»bTa»Ai:U MP® 

[0 244] 

[aatHB-19] 
<*sw> 

7* tr y > 5 0 Sigp jcHi&MA- 7 ©#&tcig DT#fc$meg|g 5 6 ^> 

oT#X£*fc*y*r&LTJ!ta5. 2 5 mm, 1&6 8 Omg©tHMLfc 

o 

[0 24 5] 

9 5 &IE# 2001-3077006 




#2 0 0 0-2 3 3 3 64 



[0 24 6] 

& *3 0M*g|S, ^^/f 2 5MS^fe«J:tJf^t^*>3MSS^e»5&STSW 
^SrfflV^T^3l!lS«»2 3 OmgiC&S^-eH^U |^D^EI||5 
#M 6 6 5 m&m. •Jfr'ryi J: tfctfc 3 4 M*SU^ £ S 

[0 24 7] 
WS»«B-2 1] 

ld6«9A-7«D^lC*CTl9'fc»Ria»5»M6-&*|gft»5|cl 0 Ofiftffi 

£<J:tfv;i/h-;*3 o oii^C a^l3iig&tibfe^^;-^5 om 

So . 

[0 24 8] 
[0 24 9] 



mfE#2 001-3077006 




#2 00 0-2 3 3 3 6 4 



) - a -D-^;i/ntf^/ $/)]/- (l-»3) - a -D-40l/3fc?9V t/fr- (1 
-*6) - a -D-JOl/HtT^y (l->3) - a -D-$0b3lf9./ 

^3tf^/^- (l-»3) - a-D-^Vl/nifW (l-»6) — a — D 

-^nif^y (i-*3) -a-D-y^/nfcT^y (1^} ©Hit 

•f, jRavx#£S*e&»J, ffifrfctetri*, *K®»4& IRStt. 4«& Mft 

[0 2 50] 
£ [0 2 5 1] 

vssmm 

SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a —Isomaltosylgluco— saccharide— forming enzyme, its preparation 
and uses 

<130> 10085401 

<160> 10 



fiiSE#2 001-3077006 



4320 0 0-2 3 3 3 64 



<210> 1 
. <211> 9 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu lie 
1 5 
♦ <210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

He Asp Gly Val Tyr His Ala Pro Asn Gly 



<210> 3 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 

<400> 3 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 



<210> 4 
<211> 8 



g 8 ffifE#2 001-3077006 




#2 0 0 0-2 3 3 3 64 



<212> PRT 

<213> Bacillus globisporus 
<400> 4 

lie Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 5 
<211> 8 
# <212> PRT 

<213> Bacillus globisporus 

<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 
1 5 

<210> 6 
<211> 8 
^ <212> PRT 

<213> Bacillus globisporus 

<400> 6 

Trp Ser Leu Gly Phe Met Asn Phe 
1 5 

<210> 7 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

9 9 



mf£#2 0 0 1-3 0 7 7 0 0 6 




#2 0 0 0-2 3 3 3 6 4 



<400> 7 

.Asn Tyr Thr Asp Ala Trp Met Phe 
1 5 

<210> 8 
<211> 8 
<212> PST 

<213> Baci litis globisporus 
<400> 8 

Gly Asn Glu Net Arg Asn Gin Tyr 
1 5 

<210> 9 
<211> 8 
<212> PET 

<213> Bacillus globisporus 
<400> 9 

lie Thr Thr Trp Pro lie Glu Ser 
1 5 



<210> 10 
<211> 8 
<212> PST 

<213> Bacillus globisporus 
• <400> 10 



1 0 0 



m«E#2 001-3077006 




200 0—233364 



Trp Ala Phe Gly Leu Trp Met Ser 
1 5 



[SI] 
[02] 
[03] 
[04] 

[05] 
[06] 

&«^©»jw»KMi-pH©i«ift»tBre**- 

[07] 
[08] 

tf**/U*C 9 ft*© a ->fV^ b 

10 1 ffiS£#2 0 0 1 -3 0 7 7 0 0 6 




#2 000-2 33364 
[09] 

[01 0] 

If X C 9 S#© a - A VVK h f*«M«« 

[01 1] 



7J"> 

1 2] 



[013] 
[014] 
[015] 

R£jfc®as©SK5Sc£tt HT? * * - 

[01 6] 
[01 7] 
[018] 

102 mi£#2 0 0 1-3 0 7 7 0 0 6 




#2 0 0 0-2 3 3 3 6 4 



[HI 93 
[020] 
[02 1] 

#3M!CD « ->f VTA h */l/^/l/a«IJt&«a»KJ&fc J: *J#e>*ifca — f V 
[022] 

T^fJ/Wbfh^t-^© 1 H-NMR^^ 0T?&6„ 
[023] 

[024] 

[02 5] 

[026] 

#M©gmt3$t 5 6 S»*X»H«ff«^»*f L fe £ S © 

[027] 

*ft«®*ttm 5 6 vtzti* ®fm&®m 

[028] 



10 3 



ffiSE# 2001-307700e 
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[02 9] 
[030] 

• [03 1] 

*»»<D*«iartt 5 urn 6 & 1 2 0 r x-mgmm V xm e> 

[03 2] 



104 



&IE# 2001-3077006 




1 



ft!iE#2 0 0 1 -3 0 7 7 0 0 6 




ffifE4#2 0 0 1-3 0 7 7 0 0 6 



[B3 3 



#2 000-2 33364 




3 



ffi§E#2 0 0 1 



[05] 



#2 000-2 33364 




4 



ffiSE#2 001-3077006 




5 



ffiSE#2 001-3077006 



[07] 



#2 0 0 0-2 3 3 3 64 




6 



mf£#2 0 0 1-3 0 77 0 0 6 



[08] 



0 0 0-2 3 3 3 64 




7 



ffi§E#2 001-3077006 




8 



ffiSE#2 001-3077006 



[01 0] 



#2 0 0 0-2 3 3 3 64 




9 



mSE#2 001-3077006 



[01 1] 



§2000-2333 64 




ajfE#2 001-3077006 




^2 0 0 1-3 0 7 7 00 6 




mSE#2 001-3077006 
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